Characterization of single-unit activity in the mediodorsal nucleus of the thalamus during expression of differential heart rate conditioning in the rabbit.
Much recent evidence has shown that the thalamic-prefrontal axis is involved in Pavlovian conditioning in rabbits. However, while single cell activity in the prefrontal cortex has been previously studied during classical conditioning in rabbits, that of its thalamic projection nucleus, the mediodorsal (MD) nucleus, has not. Consequently, in the present research we recorded neuronal activity from individual cells in MD during expression of conditioned bradycardia in rabbits that received differential Pavlovian conditioning in which tones served as conditioned stimuli and periorbital shock served as unconditioned stimuli. The pattern of firing in MD was similar to that evoked in the medial prefrontal cortex (mPFC). Of 84 cells sampled, approximately 35% showed CS-evoked activity. Ninety percent of these cells showed increases in activity, while the remainder were biphasic, showing an initial increase followed by a decrease. Also, like the mPFC, some cells showed initial increases, which declined during CS presentation, while others showed gradual increases which reached their maximum at CS offset. Also some cells were responsive to the CS+ and others to the CS-. Thus, MD cells, like mPFC cells, are somewhat heterogenous with regard to responding to conditional stimuli, although, unlike the mPFC, no strictly inhibitory cells were found.